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“Washington SCIENCE TRENDS 


High-Altitude Nuclear Explosions 


Effects far transcending the much-publicized Argus series of nuclear 
explosions in space resulted from Teak and Orange, the code names 

for nuclear bombs detonated over Johnston Island in the Pacific in 
August, 1958. In contrast to the Argus shots, Teak and Orange caused 
marked geomagnetic disturbances and extensive radio blackouts over 
thousands of square miles. 


* Johnston Island detonations took place near midnight August 1 and 12, 1958 
at altitudes of roughly 12 to 25 miles. Explosive force, in the megaton 
range, was many times greater than the Argus experiments. 


* Upper Atmosphere Effects -- a new analysis by A.G. McNish of the National 
Bureau of Standards indicates that the Teak and Orange explosions ionized 

@ the upper atmosphere at a distance of more than one thousand miles to 
nearly daytime intensity. This resulted in electric current flows that 
produced marked disturbances in the earth's magnetic field lasting an hour 
or more. In contrast, the Argus experiments produced no magnetic effects 
other than a few minor oscillations lasting but a few seconds. 


* Radio Communications Effects -- Teak and Orange explosions "blacked out" all 
radio communications circuits over an area of several thousand square miles. 
Circuits were out of operation for a period of hours to and from Sydney, 
Australia - Wellington, New Zealand and Honolulu, Vancouver and San Fran- 
cisco. Some circuits were impaired for a period of days. In contrast,the 
Argus experiments produced little or no communication difficulties, except 
perhaps in certain very low frequencies. 


* Magnetic Field Changes -- Analysis by Bureau of Standards indicates that 
magnetic field changes can be traced to primary and secondary gamma radia- 
tion from the Teak and Orange tests up to a distance of roughly 1,300 miles. 
Effects registered several hundred miles further away are attributed to 
charged particles from the detonation traveling along the lines of the earth's 
magnetic field toward a magnetic conjugate point. It was in this region that 
the first artificial auroras were sighted. 


Teak and Orange also provided an opportunity to confirm geomagnetic theories 
which assume that the ionizing action of the sun's illumination produces 
electric currents which flow in the daylight but are virtually nonexistent 
at night. Magnetic effects at Honolulu and other points were reported to 

be nearly as large as if the lower layers of the ionosphere had been tem- 
porarily ionized to daytime intensity. 
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SATELLITE CONTROL SYSTEMS 


Advanced Research Projects Agency and Chairman Overton Brooks (D) La. of the 
House Committee on Science and Astronautics have released new details on con-@ 
trol features of the Discoverer satellite series which are likely to be in- 
cluded in military reconnaissance satellites now under development. 


Attitude Control -- Prior to second stage ignition and injection into orbit 
Discoverer Il was placed into a horizontal position by means of an inertial 
reference package, and a hydraulic control system, aided by an infrared ho- 
rizon scanner. Upon ignition, pneumatic jet control system was replaced by 
hydraulic system which maintained the satellite in a horizontal position dur- 
ing orbital injection. Horizon scanner continued to operate, relaying cor-_ 
rections to second stage guidance. 


Following Bell engine cut-off pneumatic jet control system resumed opera- 
tion. Compressed gas under high pressure was metered to a series of exter- 
nal jets which stabilized the satellite as it orbited the earth. 


Capsule Ejection -- Launching of Discoverer III, planned for late May or 
early June, includes plans for ejection and recovery of capsule containing 
four white mice. As a prelude to ejection, capsule will be turned initially 
into a tail-first position and then turned 60 degrees down from the hori- 
zontal by means of compressed gas jets. 


When in this position, it is reported, a series of explosive bolts are ex- 
pected to cause the capsule to eject from the satellite. A retro~-rocket is 
planned, which will fire immediately to slow the capsule and direct it into 
a re-entry trajectory. At an altitude of about 50,000 feet a switch oper- . 
ated by force of deceleration will release a 20 pound parachute designed © 
to slowly lower the capsule, now weighing about 35 pounds. 


Ejection Control -- Failure to recover Discoverer II satellite is traced 
to an initial malfunction of a segment of the satellite's timer system. 
Satellite was commanded, by ground control, to incorporate an actual orbital 
period of about 90.5 minutes into its automatic control equipment. Compon- 
ent failure increased this time to 95 minutes and led to ejection. 


GLIPAR PROGRAM: Advanced Research Projects Agency is seeking unorthodox 
approaches to ballistic missile defense which might provide a "very high 
capability" over the next 20 years. Program is designated GLIPAR for Guide 
Line Identification Program for Anti-Missile Research. 


ARPA claims that it wants to encourage "imaginative and bold approaches 
to defenses against missiles without being hampered by consideration 

of what is currently deemed impracticable." Anti-Gravity, "Death Ray" 
and other "blue-sky" proposals are said to be included. 


GLIPAR contractors will evaluate various proposed defenses. Those proved 
theoretically impossible will be immediately rejected. Those showing "real 
promise" of being useful 20 years from now will be reserved for further 
investigation. After six months of individual study, GLIPAR contractors 
will unite in common evaluation of all nonrejected approaches. Then, ARPA 
will decide which mechanisms, if any, should be subject to experimentation. 


Study phase contract, totalling $1.5 million will go to Aeroneutronic systens @ 
Inc., Allied Research Associates, University of Chicago, Convair, General 
Electric, General Mills, Hughes Aircraft, Industrial Research Associates, 
Ramo-Wooldridge, RCA, Republic Aviation and Technical Operations, Inc. 
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TRITIUM SUPPLIES INCREASE 


Atomic Energy Commission plans to make one million curies of tritium gas 
available for civilian applications and looks toward development of many 


new industrial and consumer uses. Supplies up to now have been extremely 
limited. 


Tritium is the only radioactive isotope of hydrogen. It is produced by 
neutron bombardment of lithium in nuclear reactors. Two attractive 
features: a relatively long half-life of 12.46 years and the absence of 
penetrating radiation. 


Beta radiation from tritium mixed with phosphors produces continuously 
flowing luminous materials. This feature has been put to use in devices 
such as luminous instrument dials, emergency exit signs, airfield ground 
equipment and runway markers, mine car warning signs, deck and bulkhead 
markers and dark room lamps. 


Other applications reported by the AEC include use in radar and other 
specialized electron tubes to maintain partial ionization; experimental 
fluorescent light tubes which have no starters or transformers; tracers 
in study of oil well stimulation methods and refinery operations; in 
small portable accelerators used in oil well logging, which produce high- 
energy neutrons by bombarding a tritium target with deuteron ions. 


Oak Ridge (Tenn) National Laboratory will sell the radioisotope to 
licensed users at $2 per curie, plus a packaging and handling charge. 
AEC currently has a contract with General Nuclear Engineering, Dunedin, 
Fla. to study the feasibility of reactor systems for private tritium 
production and a contract with Booz-Allen Applied Research, Inc. of 
Kenilworth, I1l. to study production of tritium and other radioisotopes 
in power reactors. 


SPACE SCIENCE CENTER 


National Aeronautics and Space Administration is organizing its 
space science headquarters at Beltsville, Md. to be named the 
Goddard Space Flight Center in commemoration of Robert H. Goddard, 
a pioneer in rocket research. Center will operate under the 
"Guidance" of Abe Silverstein, Director, Space Flight Development. 


Major Research and Development Groups, Space Flight Center: 


* Space Science and Satellite Applications - will be headed by John wW. 
Townsend, Jr., who has been chief of the NASA Space Sciences Division. 
Under him are divisions of Space Sciences, Theoretical Studies, Satellite 
Applications Systems and Payload Systems. 


* Tracking and Data will be headed by John T. Mengel, former head of Space 
Tracking Systems Branch, Vanguard Division. Reporting to him will be 
Tracking Systems, Data Systems, and Operational Support Divisions. 


* Manned Satellites -- will be headed by Robert R. Gilruth, who currently 
heads the Mercury manned space flight project. Divisions under his dir- 
ection are Flight Systems, Engineering and Specifications and Operations. 


* Business Manager -- will be Michael J. Vaccaro, formerly assistant head 
of the Administrative Management Office and Personnel Director, Lewis Re- 
search Center, Cleveland, Ohio. 


Struggle over Directorship of the new Center is "hot and heavy" NASA 
sources say. Dr. John Hagen of Project Vanguard had been rumored for 
the post. Instead, he was named as an assistant to Silverstein. 
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RESEARCH CHECKLIST 


( ) Propellant Research: Army is sponsoring research aimed at an eco- 
nomically feasible process for production of calcium cyanamide for 
propellants without the requirement of excessive amounts of electrical 
power. Process has been developed which is said to be capable of pro- 
ducing 98 percent calcium cyanamide in 95 to 98 percent yields from 
lime and urea. Studies indicate that production facilities can be 
added to urea plants for large volume production on an economic basis. 
Final large-scale trials are planned. | 


(Studies by E&P Lab, Picatinny Arsenal, U.S. Army, Dover, N.J.) 


( ) Aircraft Canopy Failures: Navy has developed a method for 
nondestructive detection of high stress areas in canopies 
and other glazing materials for aircraft. Reflective "Scotch" 
tape is applied to one side of the material. Inspection is 
carried out through the other side using a circular polarizer. 
Areas of stress are readily identified. 


(Research by Mechanics Division, Ballistics Branch, U.S. 
Naval Research Laboratory, Washington 25, D.C.) 


( ) Quality Control Research: Researchers at the National Bureau of ~" 
Standards have developed a method said to rapidly and accurately 
permit the separation and determination of small amounts of phos- 
phate, silicate and arsenate when they occur together in solution. 

The technique is expected to be useful in controlling the quality of 
chemicals, metals, glasses and water that contain these salts as 
impurities. 


(Report available. Free. Write National Bureau of Standards, Office 
of Technical Information, Washington 25, D.C. for Summary Tech Report 
No. 2357) 


( ) Reaction Control Devices: National Aeronautics and Space 
Administration has been investigating the performance of 
a number of reaction control devices. Tests were made in 
still air using both subsonic and supersonic internal flows. 
Relationships of various forces to the undeflected jet were 
particularly noted. 


(Report available. 37 pages. Free. Write Research Inform- 
ation, NASA, 1520 H Street, N.W., Washington 25, D.C. for 
NASA Memorandum 2-11-59L) 


( ) Refractory Materials Research: Studies at the Battelle Memorial Insti- 
tute for the U.S. Air Force have been directed toward the use of re- 
fractory materials for seal and bearing applications in aircraft ac- 
cessory units and rocket motors. Certain material combinations showed 
promise for short-life rubbing-seal applications, although rapid wear 
and erratic frictional behavior was observed. Superficial surface 
cracking was noted in all specimens but silicon carbide. 
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( ) Electromagnetic Radiation: Navy has found that it has been difficult 
to find specific information on the adverse effects of sea water upon 
attempts to detect submerged submarines by electromagnetic means. 
Measured values have been compiled showing that attenuation generally 
rises with frequency through the communications, microwave and infrared 
regions. Rise is ended by the visual frequency "hole" and high values 
recur in the ultraviolet region of the spectrum. Limited data is avail- 
able indicating a gradual decline in attenuation through the x-ray and 
gamma-ray regions. 


(Studies by Radar Division, High Resolution Branch, U.S. Naval Research 
Laboratory, Washington 25, D.C.) 


( ) Nuclear Battery Research: Army is sponsoring studies of tritium 
nuclear batteries in an effort to produce a power source capable 
of yielding very low magnitudes of energy at very high poten- 
tials within extremely small packages. Source must be independ- 
ent of prevailing temperatures. Vacuum dielectric tritium bat- 
teries showed a useful life of only three to six months because 
of outgassing of the carbon collector electrode. Improved models 
are under development. 


(Research by Power Engineering Branch, Electronic Components 
Research Dept., USASRDL, Ft. Monmouth, N.J.) 


( ) Ceramic Research: Strength of aluminum oxide single crystals has been 
under study at the National Bureau of Standards as part of an overall | 
investigation of the control of ceramic strength at high temperatures. nasi: 
It was found that, in properly oriented crystals, plastic deformation 

¢€ relieves stress concentrations and increases crystal strength. Find- 
ings may have application in design of high-temperature load-bearing 
structures for aerospace craft and in electrical insulators. 


(Report available. Free. Write National Bureau of Standards, Office 


of Technical Information, Washington 25, D.C. for Summary Tech Report 
2321) 


( ) Bulk Liquid Storage: Army Engineers have received from Good- 
year Tire and Rubber Co. a 50,000 gallon "pillow tank" of 
synthetic-coated nylon to be used for off-shore fuel storage. 
Material is said to be impervious to climate and the effects 


of contact with liquid petroleum products. Empty weight is 
close to one ton. 


( ) Lubricating Properties: National Aeronautics and Space Administration 
has been investigating the lubricating properties of lead-monoxide 
base coatings in connection with a ceramic coating study. Researchers ~ 
found that oxidation of the base metal during coating at elevated 
temperatures often had important and beneficial effects. 


(Report available. Free. Write Research Information, NASA, 1520 H 
Street, N.W., Washington 25, D.C. for NASA Memo 3-2-59E) 


( ) Cathode Ray Tubes: Air Force has sponsored research believed 
to be applicable to commercial cathode ray tube manufacturing. 
Process is said to improve contrast by imbedding the phosphor 
in a glaze of similar refractive index. High fluorescent 
brightness was obtained, along with substantial reductions in 
ambient light reflection. 
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PUBLICATIONS CHECKLIST 


Atomic Energy Patents, a compilation of materials and studies on 
patent problems in the international field. Includes special surveys 
covering Great Britain, Canada, Australia, Germany, France and other 
countries. 101 pages. Free. (Write Joint Committee on Atomic Energy, 
F-88, The Capitol for Part II, Selected Materials on Atomic Energy 
Patents.) 


Health Research, reports of research programs and accomplishments and 
testimony presented by the U.S. Public Health Service and the National 
Institutes of Health. Excellent source book on medical and health 
projects. 924 pages. Free, as available. (Write Committee on Appro- 
priations, U.S. House of Representatives, The Capitol, Washington 25. 
D.c. for Hearings, Department of Health, Education and Welfare 
(Public Health Service) ) 


Oceanography, individual chapters are being printed of the report on 
oceanography by a special committee of the National Academy of 
Sciences. Now available: Chapter 12, Marine Sciences in the United 
States, and Chapter 8, Education and Manpower. Free. (Write Infor- 
mation Office, National Academy of Sciences, 2101 Constitution Avenue, 
N.W., Washington 25, D.C.) 


Crystal Research, new catalogs of technical reports on research spon- 
sored by the U.S. Government and material captured by the Allies in 
Germany during World War II. Free. (Write OTS, U.S. Department of 
Commerce, Washington 25, D.C. for CTR 367-368-369, Crystals) 


Scientific Translations, a guide designed to serve as a convenient 
source for locating and procuring prepared translations of scientific 
papers on file in special centers in the U.S. and abroad. Revised, 
1959. 19 pages. 1° cents. (Write Superintendent of Documents, Gov- 
ernment Printing Office, Washington 25, D.C. for Pub. No. FS 
2.202:T/68/958) 


Selenium, a new annotated bibliography covering nearly 400 pages on 
the geologic occurence, mineralogy and geochemistry of selenium as 
well as papers on metallurgy, analytical procedures, production and 
use. Includes outline maps of world deposits. 106 pages. 50 cents. 
(Write Superintendent of Documents, Government Printing Office, 
Washington 25, D.C. for Pub. No. I 19.3:1019-M) 


Scintillation Counters, covers design and use of scintillation counters 
of various types including hand-portable, gamma-ray well-logging, and 
carborne and airborne. Includes calibration chart for gamma-ray well- 
logging instrument. 28 pages. 35 cents. (Write Superintendent of 
Documents, Government Printing Office, Washington 25, D.C. for Pub. 

No. I 19.3:1052-F) 


Research Publications, National Bureau of Standards is expanding and 
reshuffling its Journals and various other publications to provide 
more complete coverage of the technical programs underway. Details 
free. (Write Office of Technical Information, National Bureau of 
Standards, Washington 25, D.C.) 


NASA Procurement, a brief guide to procurement practices and policies 
of the National Aeronautics and Space Administration. 14 pages. Free. 
(Write Procurement and Supply Division, NASA, 1520 H Street, N.W., is 
Washington 25, D.C. for “Selling to NASA") 
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